Mycobacterium bovis causes tuberculosis in animals and humans. Infected cows can transmit the bacillus to humans via milk. Milk also contains lactic acid bacteria (LAB). LAB isolated from milk were put in milk cultures together with spiked M. bovis. Different LAB had different abilities to reduce M. bovis counts, as M. bovis was undetectable in some while it persisted in two of the cultures.
, and were stored in a freezer for future use in milk cultures. Milk to be used for cultures was collected hygienically from a skin test-negative cow and placed into sterile containers. To produce bacterial suspension for spiking, M. bovis ATCC 19210 was grown in Middlebrook 7H9 broth containing 0.05% Tween 80, 10% oleic acid-albumin-dextrose-catalase, and 0.4% pyruvate. This laboratory-grown strain may not behave exactly like M. bovis from the milk of infected cattle, but this experiment serves as a starting point to assess the in vivo situation.
Milk culture setup. Preliminary experiments showed that heating milk at 80°C for 10 min kills all resident microflora. A summary of the milk culture setup, including whether heat treatment was used, LAB was added, and M. bovis was spiked, is given in Table 2 . Milk was divided into 1-liter portions each in 2-liter presterilized dark glass, screw-cap bottles, heat treated, and cooled. One milliliter of M. bovis (optical density at 580 nm, 0.700) culture was spiked into milk and gently shaken. Then, 100 l of individual (milk cultures 1 to 5) or mixed (milk culture 6) LAB (optical density at 600 nm, 0.600) was added. The bottles, along with the controls (milk cultures 7 and 8), were kept at room temperature (20 to 22°C) in a cardboard box within the P3 laboratory.
Enumeration of M. bovis. On days 0, 3, 7, and 14, 10 ml from each milk culture was withdrawn after gentle agitation of the bottle, mixed with 5 ml phosphate-buffered saline (PBS) to aid in homogenization, and centrifuged at 1,000 ϫ g for 90 min at 20°C using a Beckman GS-6 centrifuge and Beckman GH-3.8 rotor. The pellet and cream were resuspended in 2 ml PBS, 10-fold serial dilutions (1 ml into 9 ml PBS) were made, and 2 ml of the first and second dilutions treated by adding 7.2 l of an antibiotic cocktail (consisting of chloramphenicol at 4 g/ml, trimethoprim at 8 g/ml, polymyxin B at 100 U/ml, ampicillin at 2 g/ml, gentamicin at 0.5 g/ml, and ketoconazole at 0.4 g/ml [Sigma Chemical Co.]) and left standing for 1 h. Then, portions were spread onto Middlebrook 7H10 agar plates containing the antibiotic cocktail at the concentrations described above in triplicate. Plates were placed in a 37°C incubator. Counting of the colonies was done between the fourth and sixth weeks and was repeated up to six times. Plots of mean M. bovis counts were generated using GraphPad Prism version 4.01 (GraphPad Software, Inc.).
In milk cultures 1, 2, and 3, M. bovis was undetectable by day 14, while it persisted in milk cultures 4 and 5 (Fig. 1A) . In milk culture 6, which contained LAB mix, M. bovis was undetectable by day 7 (Fig. 1A) . M. bovis continued to grow in milk culture 7, to which no LAB were added, whereas it was undetectable in milk culture 8, which contained indigenous LAB, by day 14 (Fig. 1B) . All those plates without growth were inspected for a further 4 weeks (beyond 6 weeks). No growth was observed, indicating that LAB eliminated M. bovis. For these milk cultures, the lowest detectable limit of M. bovis was estimated to be 1 to 2 CFU/ml. At the concentrations of the antibiotic cocktail used, there was no significant difference in CFU between M. bovis plated with or without antibiotics (P Ͼ 0.05).
The M. bovis strain used for spiking the milk cultures was able to grow in milk in the absence of LAB, as evidenced by colony appearance in milk culture 7 and also as determined by plating 2 l of the M. bovis suspension used for spiking onto Middlebrook 7H10 plates, which gave viable counts of 4.83 ϫ 10 3 CFU/ml and 5.76 ϫ10 4 CFU/ml on days 3 and 7, respectively.
To assess if LAB were still present in the milk cultures, 100 l from some of the milk cultures (2, 6, and 8) was plated onto MRS agar and PCA on day 21 of culture. Plates were incubated at 37°C for 48 h. Thus, milk cultures 2, 6, and 8 contained LAB at levels of 7.20 ϫ 10 4 , 4.80 ϫ 10 4 , and 1.60 ϫ 10 4 CFU/ml, respectively. However, these counts were probably underestimates, since different LAB species have different growth requirements for temperature and aerobiosis or anaerobiosis. The elimination of M. bovis by LAB might be quickened if the diversity of LAB species increases.
It was beyond the scope of this work to determine the actual mechanisms of inhibition for M. bovis by LAB. However, the results of this experiment are consistent with previous experiments conducted in this laboratory with the same objective. 
